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Abstract - Herbal pharmacotherapy, a cornerstone of
traditional medicine systems, utilizes plant-based
compounds for the prevention and treatment of various
diseases. With increasing global interest in alternative
and complementary therapies, a  systematic
understanding of medicinal plants according to their
actions on specific human body systems is essential. This
review presents a system-wise classification of key
medicinal plants, highlighting their pharmacological
effects, therapeutic applications, and mechanisms of
action.

The human body systems covered include the nervous,
cardiovascular, respiratory, digestive, urinary,
endocrine, immune, musculoskeletal, and reproductive
systems ETC. For each system. The review also
emphasizes the scientific validation of traditional
knowledge through phytochemical, pharmacological,
and clinical research. Integrating herbal
pharmacotherapy with modern healthcare requires
evidence-based approaches, ensuring safety, efficacy,
and quality control. This system-wise approach provides
a structured framework for students, researchers, and
practitioners to explore plant-based interventions for
human health and disease
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INTRODUCTION

Herbal pharmacotherapy, the use of plant-based
substances for therapeutic purposes, has been a
cornerstone of traditional medicine for centuries and
continues to play a vital role in modern healthcare
across the globe. With the increasing interest in natural
and holistic approaches to treatment, medicinal plants

are  being extensively studied for their
pharmacological properties, safety profiles, and
therapeutic efficacy. These botanicals often contain a
complex array of bioactive compounds that can exert
significant physiological effects on various human
body systems, including the nervous, cardiovascular,
respiratory, digestive, endocrine, immune,
musculoskeletal, and urinary systems

A system-wise review of medicinal plants provides a
structured understanding of how specific herbs
interact with different organ systems, offering insights
into their mechanisms of action, clinical relevance,
and potential as complementary or alternative
therapies. This approach also highlights the
therapeutic versatility of many plants and supports the
rational integration of herbal remedies into
conventional medical practice. Moreover, it
underscores the need for rigorous scientific validation
to ensure the safe and effective use of herbal
pharmacotherapy in managing both acute and chronic
conditions.

e  System Wise Classification
1) Nervous System

2) Cardiovasular system
3) Digestive system

4) Respiratory system

5) Endocrine system

6) Urinary system

7) Immune system

8) Musculoskeletal system
9) Reproductive system
10) Integumenatory system

e Some Important Herbal Plants Acting on Human Body System
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1.Nervous system: -
Controls and coordinate body function
Made up of the Brain, Spinal cord and Nerve
2Types —i) CNS — Central Nervous System

ii) PNS — Peripheral Nervous System
Function- Sensory input, Integration, Motor output.
MOA- Heart pumps blood., Arteries, Veins and Capillaries transport blood

Herbal plants | Biological name | Family MOA Uses
ashwagandha | Withania Solanceae Reduces stress by lowering | reduces stress and anxiety, Enhances
somnnieri cortisol (HPA axis modulation). memory and cognition, Protects brain
Enhances GABA activity — | cells, Supports mood and may reduce
calming and anti-anxiety effects. depression

brahmi Bacopa monnieri | plantaginaceae | Antioxidant Neutralizes free | Enhances memory and learning,
radicals, protects neurons from | Reduces anxiety and stress
oxidative stress.

Gotu kola Centella asiatica | apiaceae Antioxidant action — Reduces | enhances memory and cognitive
oxidative stress and protects | function, reduces anxiety and stress
neurons.

Lemon balm | Melissa Lamiaceae Antioxidant action — Protects | Reduces stress, Improves sleep and

officinalis (Mint family) | neurons from oxidative damage. treats insomnia

tulsi Ocium sanctum Lamiaceae Antioxidant action — Protects | Reduces stress and anxiety, Improves

(Mint family) | neurons from oxidative stress and | memory and cognitive function
free radical damage.

Cardiovasular system

A body system consisting of heart, blood, blood vessels responsible for circulating blood to delivery oxygen and

nutrients and remove waste

Function- transport oxygen, nutrients, hormones, remove waste, maintain BP.
MOA- Heart pumps blood throughout the body, Blood vessels (arteries, veins, capillaries) transport blood
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Herbal Plants | Biological Name | Family MOA Uses

Garlic Allium sativum Amaryllidaceae | Inhibits platelet aggregation, | Lowers Blood Pressure — Acts as
Promotes  vasodilation  via | a natural antihypertensive,
increased nitric oxide Reduces Cholesterol — Lowers

total and LDL cholesterol.

Ginger Zingiber zingiberaceae Inhibits platelet aggregation, Antiplatelet Effect — Prevents

officinale Reduces blood clot formation blood clot formation,
Improves Circulation -
Enhances blood flow.

Turmeric Curcuma longa zingiberaceae Anti-inflammatory: Inhibits NF- | Anti-inflammatory — Reduces
«B, reducing vascular | vascular inflammation,
inflammation. antioxidant — Protects heart cells
Antioxidant:  Scavenges free | from oxidative stress.
radicals, protecting blood vessels.

cinnamon Cinnamamum Cinnamomum Anti-inflammatory: Inhibits NF- | Lowers Blood Pressure —

verum verum kB, reducing vascular | Promotes vasodilation,
inflammation. Reduces Cholesterol — Lowers
Antioxidant:  Scavenges free | LDL and total cholesterol.
radicals, protecting blood vessels.

coriander Coriandrum Aplaceae Antioxidant & anti-inflammatory | Improves Heart Function —

sativum — protects blood vessels. Supports overall cardiovascular
Mild diuretic and anti-platelet | health, Anti-inflammatory —
effects support heart health. Reduces inflammation in blood

vessels.

Digestive system. -

The digestive system is a group of organs that work together to break down food, absorb nutrients, and eliminate waste

from the body.

Function: 1. Breaks down food, absorbs nutrients, and removes waste.

2. Main Organs: Mouth, esophagus, stomach, small intestine, large intestine, rectum, anus.
3. Accessory Organs: Liver, pancreas, gallbladder.

MOA- Ingestion: Food intake

- Digestion: Breakdown of food (mechanical and enzymatic)
- Absorption: Nutrients absorbed into bloodstream
- Elimination: Waste removal

Herbal plants | Biological name | family MOA Uses
Ginger Zingiber Zingiberaceae | Anti-nausea — Blocks serotonin | Reduces bloating and gas,
officinale receptors in  the gut. Anti- | Alleviates  indigestion  and
inflammatory - Reduces | heartburn, Calms stomach
gastrointestinal inflammation. inflammation
Turmeric Curcuma longa | zingiberaceae | Antimicrobial — Fights harmful gut | Reats indigestion and bloating,
bacteria. Promotes healing — Supports | Reduces gastric inflammation
repair of digestive tract lining. and ulcers
Fenugreek Trigonella fabaceae Carminative — Reduces gas and | Elieves constipation, Soothes
foenum- bloating. Hypoglycemic — Slows | gastric irritation, Reduces acid
graecum carbohydrate  absorption, aiding | reflux and heartburn
digestion.
Coriander Coriandrum Aplaceae Anti-inflammatory — Calms gut | Relieves indigestion and
sativum inflammation. bloating, Reduces intestinal
Antimicrobial — Fights harmful gut | cramps, Acts as a carminative to
bacteria. prevent gas
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Aloe Vera Aloe asphodellaceae | Demulcent — Protects and heals | Treats constipation, Soothes
bardadensis mucous membranes. gastritis and ulcers. Reduces
miller Antimicrobial — Inhibits harmful gut | inflammation in gut

bacteria.
Respiratory system

Respiratory system is the system in the body that helps in breathing by taking in oxygen and removing carbon dioxide.
Function: Responsible for the exchange of gases — oxygen (O:) in and carbon dioxide (COz2) out.
MOA- Gas exchange: Oxygen in, carbon dioxide out, Maintains oxygenation and removes CO2.

Herbal Biological Family MOA Uses
plants name
Tulsi Ocium lamiaceae Antimicrobial — Fights respiratory pathogens | Acts as an expectorant, Fights
sanctum (bacteria, viruses, fungi), Inmunomodulatory — | respiratory infections
Enhances immune response against infections.
Vasaka Adhatoda Acanthaceaec | Mucolytic — Breaks down thick mucus for easier | Acts as an expectorant, Clears
vasica clearance, Anti-inflammatory — Reduces airway | mucus from lungs
inflammation.
Ginger Zingiber Zingiberaceae | Anti-inflammatory -  Reduces  airway | Relieves cough and cold,
officinale inflammation, Antioxidant — Protects lung | Loosens mucus
tissue from oxidative stress.
Turmeric | Curcuma Zingiberaceae | Antioxidant — Neutralizes free radicals, protects | Eases asthma and bronchitis
langa lung tissue, Antimicrobial — Fights respiratory | Helps clear mucus
pathogens (bacteria, viruses, fungi).
Clove Syzygium myrtaceae Antitussive — Suppresses cough reflex, | Relieves cough and sore throat
aromaticum Expectorant — Aids in loosening and expelling | Acts as an expectorant
mucus.

Endocrine system

Endocrine system is a system of glands that produce hormones to regulate body functions like growth, metabolism,

and mood.

Function -Regulates growth, Controls metabolism, Maintains homeostasis
MOA - Glands produce hormones; Hormones regulate bodily functions (e.g., growth, metabolism, reproduction)

Herbal plants | Biological name family MOA Uses
Ashwagandha | Withania samnifera | Solanceae Supports adrenal glands — Helps | Reduces cortisol — Manages
combat adrenal fatigue. Improves | stress and anxiety.
insulin sensitivity — Aids in blood | Supports thyroid function —
sugar regulation. Helps in hypothyroidism.
Fenugreek Trigonella foenum- | fabaceae Increases insulin  secretion — | Boosts testosterone — Enhances
graecum Stimulates pancreatic beta cells. male hormone levels, Supports
Improves insulin sensitivity — | lactation — Acts as a natural
Enhances glucose uptake in tissues. | galactagogue, Regulates
appetite — Influences metabolic
hormones.
Shatavari Asparagus asparagaceae | Modulates cortisol — Reduces stress | 3. Supports lactation — Acts as a
racemosus hormone levels. Enhances prolactin | natural galactagogue, Regulates
secretion — Promotes lactation. menstrual cycle — Helps in PMS
and irregular periods.
Turmeric Curcuma longa Zingiberaceae | Regulates cortisol — Modulates | Improves insulin sensitivity —
stress response via HPA axis. | Helps in diabetes management,
Supports thyroid function — May | Reduces inflammation -
protect thyroid cells from oxidative | Supports hormonal balance.
stress.
neem Azadirachta indica | meliaceae Regulates thyroid hormones — May | Lowers blood sugar — Helps
suppress T3/T4 levels (anti-thyroid | manage diabetes.
effect). Reduces cortisol — Shows | Modulates thyroid function —
May reduce overactive thyroid
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adaptogenic effects, modulating
stress hormones.

activity, Reduces cortisol —
Helps in stress regulation.

Urinary system

Urinary system is the body system that removes waste and excess water by producing and eliminating urine.
Function- Removes waste from blood, Regulates water balance in the body.
MOA- Produces urine, Regulates electrolyte and water balance

Herbal plants | Biological name Family MOA Uses

Coriander Coriandrum sativum | Apiaceae Spasmolytic effect — Relieves | Relieves bladder spasms —
bladder and ureter spasms. Provides spasmolytic
Supports kidney detoxification — | effects, Supports kidney
Promotes elimination of toxins. detoxification — Aids in

toxin elimination.

Tulsi Ocimum sanctum lamiaceae Diuretic effect — Increases urine | Protects kidneys — Provides
production to aid flushing. | antioxidant support,
Antimicrobial properties — Fights | Relieves urinary spasms —
urinary tract infections. Acts as a spasmolytic.

Amla Emblica officinals Phyllanthaceae Supports  kidney function — | Protects kidneys — Provides
Improves filtration and | antioxidant support,
detoxification. Supports detoxification —
Antimicrobial effects — Helps | Enhances kidney function
prevent urinary infections.

Neem Azadirachta indica Meliaceae Diuretic property — Increases urine | Promotes urine flow — Acts
flow to flush out toxins, | as a mild diuretic ,Protects
Antioxidant activity — Protects | kidneys —  Antioxidant
kidney cells from oxidative | properties, Relieves urinary
damage. spasms —  Spasmolytic
Spasmolytic effect — Relieves | action.
urinary tract spasms.

jeera Cuminum cyminum | Apiaceae Anti-inflammatory  action — | Increases urine output —
Reduces urinary tract | Natural diuretic, Prevents
inflammation. Spasmolytic effect | urinary infections -
— Relaxes urinary tract muscles. Antimicrobial properties.

Immune system

Immune system is the body’s defense system that protects against infections and harmful substances.

Function - Regulates body temperature, Prevents water loss, Senses touch, pain, and temperature

Parts of immune system — White blood cells (leukocytes), Lymph nodes, Spleen, Thymus gland, Bone marrow,
Tonsils, Lymphatic vessels
MOA - Recognizes pathogens (bacteria, viruses, etc.), Activates immune cells (T-cells, B-cells, etc.)

Herbal plants | Biological name | Family MOA Uses
Tulsi Ocium sanctum | Lamiaceae (Mint | Antioxidant effect — Protects | Boosts immunity — Enhances
family) immune cells from oxidative stress. | overall immune response.
Activates natural killer (NK) cells | Fights infections -
Improves pathogen clearance. Antimicrobial against
bacteria, viruses.

Turmeric Curcuma longa | Zingiberaceae Modulates immune cell activity — | Fights infections -
Regulates T cells, B cells, and | Antimicrobial and antiviral
macrophages. effects.

Antioxidant action — Protects | Protects immune cells -
immune cells from oxidative | Antioxidant defense against
damage. oxidative stress.

Amla Phyllanthus Phyllanthaceae Enhances antibody production — | Enhances antibody production

emblica Boosts humoral immunity. - Improves humoral
Stimulates macrophage activity — | immunity.
Improves pathogen clearance.
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Antimicrobial action -
inhibits pathogens.

Directly

Reduces  inflammation —
Controls immune-related
inflammation.
Ashwagandha | Withania Solanaceae Boosts natural killer (NK) cell | 2. Reduces stress-induced
somnnieri activity — Improves pathogen | immune suppression — Lowers
defense. cortisol levels. Modulates
Antioxidant effects — Protects | inflammation —  Balances
immune cells from oxidative | cytokine production.
damage.
Neem Azadirachta Meliaceae Stimulates antibody synthesis — | Supports detoxification —
indica Boosts humoral immunity. Helps clear immune system

toxins. Protects immune cells
— Provides antioxidant .

Musculoskeletal system
Musculoskeletal system is the body system made up of bones and muscles that supports movement and protects

organs.

Function- Allows movement, protects internal organs
MOA - Bones provide structure and support, Joints allow for movement and flexibility

Herbal plants | Biological name Family MOA Uses
Ashwagandha | Withania Solanaceae Anabolic effect — Promotes muscle | Supports joint health, Aids in
somnnieri growth and strength, Adaptogenic — | recovery from muscle injury,

Reduces  stress-related  muscle | Relieves muscle and joint pain
fatigue.

turmeric Curcuma longa Zingiberaceae | Analgesic — Reduces joint and | Relieves arthritis pain, Protects
muscle pain. Antioxidant — Prevents | bones and cartilage, Aids in
oxidative damage to muscles and | muscle recovery, Improves joint
joints. mobility

Ginger Zingiber officinale | Zingiberaceaec | Analgesic — Reduces muscle and | Reduces muscle and joint
joint pain. inflammation, Relieves arthritis
Antioxidant — Protects muscles and | and rheumatic pain, Eases
joints from oxidative damage muscle soreness

Nirgundi Vitex negunda lamiaceae Analgesic — Reduces pain in joints | Improves joint mobility, Acts as
and muscles. Muscle relaxant — | a natural analgesic
Eases muscle spasms and stiffness.

Fenugreek Trigonella Fabaceae Analgesic effect — Reduces pain in | Reduces joint inflammation,

foenum-graecum joints and muscles. Bone support — | Relieves arthritis pain

Enhances calcium retention and
bone strength.

Reproductive system- Reproductive system is the system responsible for producing offspring and ensuring the
continuation of species.

Function- Supports fertilization, Nurtures and develops offspring, Produces sex hormones
MOA- Hypothalamus releases GnRH — stimulates pituitary. Testosterone — responsible for secondary sexual
characteristics and sperm maturation.

Hypothalamus releases GnRH — stimulates pituitary.

Ovary releases estrogen & progesterone.

Herbal plants | Biological name Family MOA Uses

Ashwagandha | Withania somnnieri | Solanaceae Enhances sperm quality — | Reduces stress-related
Improves sperm count and | infertility, Boosts testosterone
motility, Supports fertility — | levels, Improves sperm count
Promotes reproductive health and | and motility
function.

Ginger Zingiber officinale Zingiberaceae | Antioxidant - Protects | Enhances fertility, Reduces
reproductive cells from oxidative | inflammation in reproductive
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damage. Hormonal balance - | organs, Improves blood
Supports  regulation of sex | circulation to  reproductive
hormones. tissues

turmeric Curcuma longa Zingiberaceae | Antimicrobial — Fights infections | Reduces reproductive
in reproductive organs. Enhances | inflammation, Supports
fertility — Improves sperm quality | hormonal balance, Enhances
and ovulation. fertility and ovulation

Amla Phyllanthus emblica | Phyllanthaceae | Improves fertility — Enhances | Enhances fertility, Balances
sperm quality and ovulation. | reproductive hormones, Protects
Supports tissue repair — Aids in | sperm and egg cells from
reproductive organ health. oxidative damage

Tulsi Ocium sanctum Lamiaceae Antioxidant - Protects | Reduces stress-related

(Mint family) | reproductive cells from oxidative | infertility, Supports hormonal

damage. Hormonal regulation — | balance, Enhances sperm quality
Supports normal hormone levels. | and count

Integumentary system - Integumentary system is the body’s outer protective layer, including skin, hair, and nails.
Function- Regulates body temperature, Prevents water loss, Senses touch, pain, and temperature

MOA - Provides sensation (touch, feel)
- Aids in vitamin D production

Herbal plants | Biological name Family MOA Uses
Aloe Vera Aloe bardadensis | Asphodellaceae Moisturizing — Retains skin | Heals burns and wounds,
miller moisture. Antimicrobial — Fights | Moisturizes  dry  skin,
bacteria and fungi. Antioxidant | Reduces inflammation and
— Protects from oxidative stress. | redness
Neem Azadirachta indica Azadirachtaindica | Wound healing — Promotes | Heals wounds and cuts,
tissue repair. Antioxidant — | Reduces skin infections,
Protects skin cells from damage. | Controls oily skin
turmeric Ocium sanctum Curcuma longa Wound healing — Promotes | Treats acne and skin
tissue repair. Antioxidant - | infections, Promotes wound
Protects skin cells from damage. | healing, Brightens and evens
skin tone
Tulsi Ocium sanctum Lamiaceae Wound healing — Promotes skin | Treats acne and pimples,
repair, Soothing — Relieves | Reduces skin inflammation,
itching and irritation. Heals wounds and cuts
Amla Phyllanthus emblica Phyllanthaceae Antioxidant — Protects skin from | Promotes skin  healing,
free radical damage. Anti- | Brightens and evens skin
inflammatory — Reduces skin | tone, Reduces skin
inflammation. inflammation

General Mechanisms of Action of Herbal Drugs:
1. Receptor Binding Modulation

Certain constituents mimic or inhibit
neurotransmitters or hormones by binding to their
receptors.

Example: Valerian binds to GABA-A receptors —

sedative effect.

plant

2. Enzyme Inhibition or Activation

Herbal compounds can inhibit or activate enzymes,
influencing metabolic pathways.

Example: Garlic inhibits HMG-CoA reeducates,
reducing cholesterol synthesis.

IJIRT 184289

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

3. Antioxidant Activity

Many herbs are rich in flavonoids, polyphenols, and
alkaloids which scavenge free radicals, reducing
oxidative stress.

Example: Bacopa monnieri protects neurons from
oxidative damage.

4. Anti-inflammatory Action

Herbal drugs may suppress pro-inflammatory
cytokines or block enzymes like COX/LOX.
Example: Turmeric (Curcumin) inhibits COX-2 —
reduces inflammation.

5. Immunomodulation
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Some herbs enhance or suppress the immune response
by affecting T-cells, macrophages, or cytokines.
Example: Tinospora cordifolia enhances macrophage
activity

6. Hormonal Modulation
Adaptogens)

Certain herbs contain phytoestrogens or adaptogenic
compounds that mimic or balance hormones.
Example: Shatavari (Asparagus racemosus) acts like

estrogen; Ashwagandha modulates cortisol.

(Phytoestrogens,

7. Antimicrobial and Antiviral Effects

Herbs contain natural antibacterial, antifungal, and
antiviral phytochemicals that disrupt pathogen
metabolism or structure.

Example: Neem (Azadirachta indica) inhibits bacterial
growth and replication.

8. Modulation of Signal Transduction Pathways
Herbal compounds can affect cell signaling pathways
like MAPK, NF-kB, or PI3K/Akt.

Example: Green tea polyphenols inhibit NF-«xB,
reducing cancer risk and inflammation.

9. Ion Channel Modulation

Some herbs influence ion channels (Ca?*, Na*, K*) in
nerves and muscles.

Example: Peppermint oil relaxes GI smooth muscle by
blocking calcium channels.

Challenges In Herbal Pharmacotherapy

1. *Lack of standardization*: Variability in plant
composition and potency.

2. *Quality control issues*: Contamination,
adulteration, and poor manufacturing practices.

Recent advances and future prospects
Summary Table

3. *Limited clinical evidence*: Insufficient human
trials and efficacy data.

4. *Interactions with conventional medicines*:
Potential herb-drug interactions.

5. *Toxicity and safety concerns*: Adverse effects and
toxicity risks.

6. *Regulatory framework limitations*: Inconsistent
regulations and oversight.

7. *Complexity of herbal mixtures*: Multiple
bioactive compounds and unpredictable effects.

8. *Dose-response  relationships*:  Difficulty
establishing optimal dosing.

Limitation In Herbal Pharmacotherapy

1. Lack of Standardization — Variability in plant
sources and preparation affects consistency and
efficacy.

2. Insufficient Clinical Evidence — Many herbs lack
rigorous human trials to support safety and
effectiveness.

3. Quality Control Issues — Risk of contamination,
adulteration, and mislabeling in herbal products.

4. Herb-Drug Interactions — Potential interactions with
conventional medications are often unknown.

5. Regulatory Gaps — Inconsistent regulation leads to
uneven safety and quality standards.

6. Limited Pharmacological Data - Poor
understanding of dosage, bioavailability, and
mechanisms of action.

7. Complex Formulations — Multi-compound mixtures
make it hard to isolate therapeutic effects.

8. Sustainability Concerns — Overharvesting threatens
medicinal plant biodiversity.

Area Recent Advances

Future Prospects

System and network pharmacology | Herb-compound —target disease networks; omics | Multi-omics synergy for deeper

integration understanding of mechanism
Nanotechnology and  delivery | Nano-encapsulation, liposomes, improved | Precision, system —specific delivery
system bioavailability and targeting technologies
Phytomedicine and omics Use of genomics, metabolomics, | More comprehensive profiling and
pharmacogenomics tailored herbal therapeutics
Personalized herbal therapies Al-driven models optimizing herbal formulation Expansion of Al-based
personalization across various disease
Neuro —phytoregulators 34000+ayurvedic compounds screened; multi — | Drug development for
target neuroprotective agents identified neurodegenerative

Regulation and quality control

Advancing quality control

Full healthcare integration with
standardized safety and efficacy
protocols
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and conservation strategies

Sustainability and conservation growing concern over overharvesting; cultivation | Expansion of ethical sourcing and

biodiversity protection

CONCLUSION

1. System-specific benefits — Medicinal plants offer
targeted therapeutic effects across major body systems
(e.g., nervous, cardiovascular, digestive, respiratory,
immune, endocrine, etc.).

2. Natural and holistic approach — Herbal remedies
often provide gentler, holistic alternatives to synthetic
drugs with fewer side effects.

3. Traditional knowledge meets science — Many herbs
have long-standing traditional uses, now increasingly
supported by pharmacological research.

4. Need for standardization — Consistency in dosage,
quality, and preparation remains a major challenge for
herbal medicines.

5. Safety and interactions — Potential herb-drug
interactions and toxicity highlight the need for careful
usage under expert guidance.

6. More research needed — Continued clinical trials
and scientific validation are essential for integration
into mainstream healthcare.

7. @ Global relevance — With growing interest in
natural therapies, herbal pharmacotherapy holds
global promise for preventive and therapeutic care.
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